An efficient Hantzsch condensation of polyhydroquinoline derivatives was reported via a fourcomponent coupling reaction of aldehydes, dimedone, ethyl acetoacetate and ammonium acetate in the presence of HClO 4 -SiO 2 under solvent-free conditions. Operational simplicity, use of an economically convenient catalyst, high yield, short reaction times are the key features of this protocol.
as chemo sensitizer in tumor therapy. 3d These examples clearly demonstrate the remarkable potential of novel DHP derivatives as a source of valuable drug candidates. A recent computational analysis of the comprehensive medicinal chemistry database showed the DHP framework to be among the most prolific chemo-types found. Development of drug resistance, both intrinsic drug resistance and acquired drug resistance, remains a clinical obstacle in the chemotherapy of many cancers. [4] [5] Among the possible resistance modifiers, the dihydropyridines, calcium antagonists, have been studied extensively as the analogue of verapamil. 6 Furthermore, the photocatalytic oxidation of these compounds to pyridines has been intensively investigated. 7 Relatively speaking 1,4-dihydropyridine derivatives combined with a single ring have been mostly reported. Thus, the synthesis of the heterocyclic nucleus is of continuing interest. In view of the importance of polyhydroquinoline derivatives, many classical methods for their synthesis were reported [8] [9] [10] [11] [12] [13] using conventional heating and refluxing approaches in the presence of an organic solvent. These methods, however, involves long reaction times, harsh reaction conditions, the use of a large quantity of volatile organic solvents and generally leading to low yields. Therefore, it is necessary to develop an efficient and versatile method for the preparation of 1,4-dihydropyridines and the progress in this field is remarkable including recently the promotion of microwave, 14 TMSCl, 15 20 Moreover, to the best of our knowledge no report has been made so far about the use of HClO 4 -SiO 2 as catalyst in the Hantzsch condensation. Recently HClO 4 -SiO 2 has been used to catalyze the acetylation of alcohols and phenols using acetic acid. 21 The multi-component reactions are powerful tools in the modern drug discovery process and allow fast, automated and high throughput generation of organic compounds. 22 The possibility of performing multicomponent reactions under solvent-free conditions with a heterogeneous catalyst could enhance their efficiency from an economic as well as an ecological point of view. In recent years heterogeneous catalysts are gaining more importance due to environmental-economic factors.
The catalyst is generally of low cost and can be easily handled or removed. Herein, we would like to report a facile Hantzsch condensation in the presence of a heterogeneous catalyst under solvent-free conditions, using substituted aldehydes (1), dimedone (2), ethyl acetoacetate (3) and ammonium acetate to produce the polyhydroquinoline derivatives (4) in excellent yields. 
Results and Discussion
The experimental procedure is very simple, convenient, and has the ability to tolerate a variety of other functional groups such as methoxy, nitro, hydroxyl, halides and olefins under the reaction conditions. Thus, we have selected the optimized reaction conditions to examine the generality of this catalyst application. Various aromatic, aliphatic, unsaturated and heterocyclic aldehydes were selected to undergo the Hantzsch condensation in the presence of this heterogeneous catalyst (HClO 4 -SiO 2 ). The results of this study are summarized in (Table-1 ). It was indicated that both electron rich and electron deficient aldehydes as well as heterocyclic ones such as furfural, thiophene-2-carboxaldehyde, thiophene-3-carboxaldehyde and pyridine-3-carboxaldehyde worked well, mostly leading to high yields of products. The structures of the products were determined from their spectroscopic (IR, 1H NMR and MS) data.
Conclusions
In conclusion, we have developed a simple and efficient method for the synthesis of polyhydroquinoline derivatives via Hantzsch condensation using a HClO 4 -SiO 2 catalyst under solvent-free conditions. The mildness of the conversion, the experimental simplicity, the compatibility with various functional groups, the inexpensive reagents, the high yields and regioselectivity, the short reaction times and the easy workup procedure employed, makes this procedure very attractive to synthesize a variety of these derivatives.
Experimental Section
General Procedures. Melting points were determined on a Kofler hot-stage apparatus and are uncorrected. IR spectra were recorded in KBr discs on a Bio-Rad win FT-IR spectrophotometer. 1 H-NMR spectra were recorded on a Varian Gemini 400 & 200 spectrometer. LCMS was recorded on a Agilent-1100 periods LC/ MSD (VL). Elemental analyses were performed on a Vario EL-III. TLC was carried out on GF 254 silica gel plates. General experimental procedure. A mixture of aldehyde (1 mmol), dimedone (1 mmol), ethyl acetoacetate (1 mmol), ammonium acetate (1.5 mmol) and HClO 4 -SiO 2 (50 mg) was heated at 90 o C with stirring for 8-20 min. and the solid product gradually formed. After completion of the reaction as indicated by TLC, the resulting solid product was treated with EtOAc followed by water and a brine solution and dried with anhydrous Na 2 SO 4 . The solution was concentrated in vacuum to afford the crude product. The pure product was obtained by further recrystallization using absolute alcohol. The spectral and analytical data for selected compounds are presented below. Ethyl-1,4,7,8-tetrahydro-2,7,7-trimethyl-4-(3,4-dimethoxylphenyl)-5(6H)-oxoquinolin-3 Ethyl-1,4,7,8-tetrahydro-2,7,7-trimethyl-4-(4-methoxylphenyl)-5(6H)-oxoquinolin-3 
Ethyl-1,4,7,8-tetrahydro-2,7,7-trimethyl-4-(4-fluorophenyl)-5(6H)-oxoquinolin-3-carboxylate (4l

